CN 109244258 B

(19) e AR X FEE RN ZIRE

(12) XA E FI

(10)FFRAES CN 109244258 B
(45) 3N EH 2020. 03. 24

(21)ERiES 201811015678.1
(22)EBiEH 2018.08.31
(65)E—ERBME AR SCEl S
HiEATE N 109244258 A
(43)ERIEATA 2019.01.18

(73)EFRA Bl E B AR A
otk 215300 VL7544 75 N7 B (L R X
T 4% 15 Al
EFRAN HEKF
(72) XA N Bilx 2580l REEN ZE&L

(74)EFRIBANA 65T B 7B R ETR =AU EE
HRAF 11205
KRIBA TR XI55

HOTL 51,/54(2006.01)

(56) 3FEL ST 4

CN 107507921 A,2017.12.22,UiBHP58
0008-01158%.

WO 2016091219 A1,2016.06.16,4=3C.

CN 108409742 A,2018.08.17,4=3C.

CN 107507921 A,2017.12.22,UiBHH5E
0008-0115E% .

Ying Gao%s.“Realizing performance
improvement of blue thermally activated
delayed fluorescence molecule DABNA by
introducing substituents on the

paraposition of boron atom.{Chemical
Physics Letters).2018, 25701 5598-10211 .

FER T

(51)Int.Cl.
HOTL 51,/50(2006.01) BORIESRATI BWI526T0 B
(54) ZBR &R

— M PR B e AR B
(57)HE

AP A B AR — B AL BOR G AR AR R R
PE ANEBOLR I OFEAENLNE, Bl
R EALHE AR LA B SR A S A R 1R %
SRR s R R HGE TG IR T AR s frid
T AR 1 B S R R T T IR R B A Ak
FEIR T AR B E AR, AT AR R =
A AR T BT R FE R HGE b E IR 5 e A R
(¥ = AR AR W RE S 0 IR B P A4 5t
TADF# B} R St 5 50 #5445 i 4 6 1 5 1) dk

B o

K6
K5
Al
K3
-2
-1




CN 109244258 B W F ZE Kk B /7 i

LR LR B a1, B IUROL)R  RFIEAE T, iR UL 2 B4 A4
B R IR AL HGE A IEIR ZO AR 5

T EARR RN HGE A IE IR 5O B

FITidR T ARARL ) BB S E SR T iR SR A S AL IR SO AT R B LA RE SR, ik
TERB) = EARE G T Prid IR HGE M REIR ZOCAT RN = SR

P 3R B BGE AL SR IR S A RERAT 3 (1] o i 454 -

M2
|
A{X—M1]
a ':CQ[l]

Horp, X7 I BB P P=0.P=S.SiRiH B —Fl s Ruik B WA BURE AR EUCHICi—Cse
) de J2E AR Bl AR BUAR ) Co—Cao 0 75 2 AR B AR HUAR ) Ca—Cao i) 24 75 32 5

Az B BUARER BUAR T Co—Caol) 77 22  BUAR B A HUARR) Ca—Cao i 2% 75 2 L AR B A HUAK )
Co—Caol) 75 FE = 2 5

MM - 9 3057 4 348 1 H BB A BUAR PR C 1-Ca ) e J2E AR B BUAR 4 Co—Cao i 55 356
BAR B AR AR Ca—Cao T 2% 75 4

FHABEIX AWM M2 28 /2D = AN b Al PR HL AT IR 3R A A 45X

UXCHBI , a g 2-1 200 HH

YXMAL R E P P=0.P=S.SiRiF ] —FPi,a y1-1201) B4k ;

IR B AT A BRI T, BT HUARSEE 73 Sl 7 3k F i 28 B L Ci—Crol) fe 2 L Ca—Co
PR 455 | C1—Co ) ot SR I B A A e B8 35 L Co—Cisolff) 75 FE  Cs—Caolf) 4 55 Jk v () — il 2 i,

2 ARYERCFE R TR 10 ML BUR a2, HAFAELE T, AHAR XA M WP i) =A%
BB A R R T 7S O

BT 2% R 3% [ B P S1.0.S N, Ser () p Filr .

3 MR AR BRI B SR 1 B2 Bk (A WL A BUR A4, HRHIEAE T, BT i LR B HAE A 1 1R
WA R RGN EX . — e E




N 109244258 B W F E Kk B 2/7 T

RO, S LS g
R S e TR )
(;%%‘ nﬂﬁ’aﬁ)ﬁ_g ) ;:{\%R n'-ﬁ:‘?ﬁf

F-18 F-27 F-28 F-29
R AL I 328 H S 5 3 TR L Ci—Crof) Bt  Co—Colft) M L Cr—Col Jo 8L BRAR AR e 40
5 . Co—Caoft) 75 3 \ Ca—Caof) 22 05 J R 1 — FhEL 2 Fil
4 R YEAURE R 3P IR A WU BUR G a1, FARFEAE T, ik FE 4R B #4138 5t
MECEA I Nz — &Y.



3/7 7L

¥ E K P

CN 109244258 B




N 109244258 B W F E Kk B 47 T




CN 109244258 B W F ZE Kk B 5/7 T

¢ ho Ho o8
SConolo véhalo TR0
od oS od o

M-56 M-57 M-58 M-66

f@?ﬁ oo 00 oo
Eﬁ@ﬁ; sUseeBe Q000 0 AQQQEJ@/(
@ 7 COCD v@ﬂ@ Jeseeot
O Q 9
M-69 M-70 M-71
5 AR FEBFEL R ATl A ML Bk e, HAFIEE T, Frig Iﬁﬂ‘iﬂjﬂ@%%%¥
FE[H N5z - FE AT AL S
6 . AR 3 BRI B2 3K 5 BT ik 198 HLEE Bk e a8 4, FLRHEAE T, BTk 25 i 1 2 4] B0 i e
FE Ty NgE P S |y W I | M| I R e 3k | R A L ORI Y S iy R B R g B b —
s
N/ BT IR 52 H, - 35 ] A FE = kL1 g L A3k | N e L MR L IR R L IgE AR
HE L UM L IR MR 2 L BRI U (e R R b —F
T AR AR SR 56 BT IR ) A HLH BUR a4, HARHMEAE T, Frid 45 i 72 Bk 5 LA
&b —FhIEH]

M-72

S O
. | = | R }__\_-{\l‘_——R
e/ AN | : > R
R Y Q:,:,J\/ CNJ\/
-
D1 D2 D3 D4
R



CN 109244258 B W F E Kk B

S R N 29 C____._
l/ [ ss e~ =/ =R N/
(N N-Q =~ ISHEN
RN TR
S o &
D9 D10 D11
)
O N’@ Q O O @fR
@ N N-; O N Q
G N ©_'F___R N G
D13 D14 D15
|' VR
e
N
QO S s
H
D16 D17

it 32 2R BLR 22— R -

/[)j\CN V\?\CN CN ::I NCIZ?”

A5

NCQCN NG é’CN NC ;@fN Nc%v\cn Q
G- Cg- "Y‘z: Q Q

A11 A12 O A13 A15



CN 109244258 B W F ZE Kk B e

poe
Y ()
A21 A22 A23

8. AR AR EL R 1Tk A ML BUR AR, HARFEAE T, BTl FARM R Pk A ALK
HJEHF IR S 1wt %-99wt % ;

A1/ B8 B i LR 2 B A RE IR T BHE iR G AL ORI BLE & EE 0. Twt %6 -
50wt % o

9. — PRI E , HAHEAE T, BHEEURE K 1-84E— Frik A WLE BUR G314

RWR R NQI,R
NN N
H

-



CN 109244258 B W OB P 1/26 i

—MAENRBLARHNETRRE

RAR G
[0001]  AABAPE Je— R AL BUROE S AF B R AR B & T HLH BUOCEAR U

EREA

[0002] HHIHF A A4 (Organic Light Emitting Diode, f&i#K:0LED) , /& —Fpid it
IR B TR B 6 B I a4, H = Bk B T H AR ANUROLE , A hnE 48 s
J& » BT RS IEA MR R S5 G = A B IR R A AL 2 B R AN R K1
o BB B, O H AR R RIS Je QL B R, T B4kl 2 4k B A% S8 Ok A S o
MRL BARM , A% 580 A R B A Teib A = BT 1 Ra AL S e kL B AR mr DL i
FINE &8 S5, i an Bk B AR , SEI R BN I BRIT 2 = AMIA 100 % 1Y g 2458 AL
HOHR KBNS E S B AR E Mok, AR & o B 2 38 O TS 4, PR B iR B T8 B
HNGRLR) E E

[0003]  #HyEALZEIR %) (Thermally Activated Delayed Fluorescence, [ #K: TADF) £4
L5 4& G A B RE e oM RLAREL , B8 i I SO R v S = S M R E S
) 5 ) 5 () B IR, BT MBS HH 98, AT S IR+ 19 100 %6 1 A, 9 B G 75 A Bh AT AT
BEE L K, B AT E 2 E N FAAA RS 24 TADFA RLR S2 81100 % 1 e & Ad R AH &, K
ZHTADEM B B S W AFAE— I SREG , B a0k e e it 55 SR I K 5tk

b LIS
[0004] A% HIFRAL—FA WL BUR GRS F B R B Z AU EUR a1 A HLR
JZ CATADEAA LA T AR M R A L PR B TADF Gk % 6 » AT v IR BRI B A F A% BE TADFAA #L %
M F R AT R G v I R
[0005] AUk BHARHE—Mra AL UK A4, BFEE VRO E iR G PO =64 F 44
PRFL K 4R B B GH AL SE IR 5 AT K 5
[0006]  Jirik FARAS BN BIEAIE IR ZE A KL
[0007] P i F A4 L) B B AR BE G OK T ik FL 4R 2 A% A ZE IR 5 A R ) B B A BE K
Frid AR = B ASRER KT BT i SR T HE L REIR e YA R = SRR
[0008]  WJifhh , AT iA PR Y AAGE AL ZE IR e R B A S [1] B 4544 -

M2
[0009] A‘{‘)I(—M1]
a = [1]
[0010]  Hdr, XJh A% EB.P.P=0.P=S.SiRi i) —F; Rk 1 N A B R U
C1—Cas e 25 BB A BUAR 1) Co—Cao ) 7 225« HUAR B A HUAR ) Ca—Caol) 2% 75 25 5

[0011] Ak B BUAR B A AR ) Co—Cao ) 75 22  HXAR B A HUAR 1 Ca—Caol 2% 75 3 L BUAR B A B
ARIF) Co—Caol) 75 FE &R FE



CN 109244258 B W OB P 2/26 Tl

[0012]  MURIMS H A7 [ 3 1 H B S A BUAR 1 Ci-Cas 1) B2 56  HUAR B A HUAR ¥ Co—Cao )
75 52 AR B B 1) Co—Caolt 44 75 25 5

[0013]  AHARMIXA M MR /D =ANERE IR B TR PR Th A 45X,

[0014] &y 1-1200 850 ik, a o 1 -6/ 5 4K

[0015] 4 | ik Bk A7 75 HUAR TR, ok A 2 43 ol e 37 i e 1 i 35 L 02 . C1-C 1O ot
F | Co—Col I 32 L C1—Co ) o S L B AR A Jot S8 L L Co—Caol) 75 L  Ca—Caol) 2 75 FE HH ) — FhEk £
Filr.

[0016] et , AHABAIX A M MR ) AN RS T N 2R T RIS I

[0017] Pk 245 F-3% A B P.S1.0.SN.Se 1 5 Fir o

[0018] W] , B i BT I JL AR Y FAs A0 E IR B AR 43 5 29200-2000.

[0019]  mJidktth, By i H4iR BY HAGE 10 RSB 58 S AR 9 B A B A i s (F-1) - (F-29) 2 —
BRItk &4, 83 (F-1) — (F-29) /1, Ry BT ik 1 4 5 3 W F 3L Ci—Crolfy Bk . Co—Ce
(1 45 525 . C1—Co 1) Jot S8 2 B AR AR e 80525 Co—Cao 1 55 2  Ca—Caol ) A% 75 2 P ) — Pl 2 Fh s YAl ST
[F)i%E H 0.S-Se.

[0020] W] idtth, v i JE4R B HAGE A RSB D YA R N B AR (M-1) - (M-72) FiR g5t 2
—HIt &Y.

[0021]  mIJEHh , BTl FAGE AL AEIR e R N B HE 25 L T R A2 B T R I &9 -
[0022]  WTkith, BT i 5 b 7 (] A 475 H A |y I IR I R R | SR IHE I R | R
B IR B EL Y g B Wy R L A ) F D —Fb

[0023]  mJidith, FTid 52 H 7 3k [0 56 =R Jk e AL | M I B PR B T e L g
TR | G R RS MR R B R b S ) 2 D —Fl

[0024]  mfigedh, T ik 25 L 13 [ 3% 1 A 2 B P DL-D L7 vk 5 /b — A

[0025]  mJ ik, Firidk BT id 52 He T~ S T3k B AU B AR AT-A23 7 22 /b —Ffi Bk 4]

[0026]  WJ ikl , BTk FARAPRE BT IR G LA G Z F 1 i &= L A 1-99wt %

[0027]  m]idtth, By i HAiR 2Y R A0 AR 58 S A BHE BTk A LK 6 2 R 1 i &= LG 5120 . 1-
50wt %6 o

[0028] Ak BHIRFEME—Fh R E , A LIMMT— TR A L BUR e g T

[0029] A% BH (1946 WLHL 350 R 6 28 25 5% FH TADF AL BHE S 2 b4 ek Sk Ak 245 B TADF A4 )
R o MU AR IANE S5 , AR R B AT A = ST E RS I AR, 23 AL s ah
LRI TADEA R 5 5 25 AN = EE S RE o [RJ I, JE PR B TADF A4 ) B8 % [ B A1) FH 5 B 25 A0 =
HEWTHATRIC AN, BT HAEMERE R B S — 8 —E SR ERA R ES, 1
il T DexterfE BALIBILFE , 21 T Foster e AL, R TEE R0 = T AR WA NHEECKL
FAAF IR CRCR I F B REARE  E F BT = EAEM K S EPCRER s A K
B K FH I LR B TADF AR AN AE B R 1 70 T B T 88, IR A R T 6 iE B B 4L, S 48
PRI Al

B [E135¢ BR
[0030] 1A BRI A WL SO DG S 1 45 F 7 =

10



CN 109244258 B W OB P 3/26 Tl

BARSEHERR

[0031] 1 AA K B EI B WL BUR C A S5 s = B, Wi LTz , A9 & BH G HLHL
RGBT E TR AR ITRR A AR 2 25 AR ST X 3 A HLR V6 24 HL TR SR IX 5L K
%6

[0032] B ffcthy, B4R 1 AT LASR FHELAT AU B - RS 1 7 7K 3 B A S 1 B B i 2R
B VIRERL e AN M 7R 38 FHI AR L F A AT DLy A TR A (TFT) &

[0033] AR 2 AT LA ik 78 AR bl S a3 AR BH AR A A () 5 R T A, b, BHAR A Rt T
PR AR5 4 (1T0) VEREESR (120) - A8 (Sn02) AL EE (Zn0) ZE AW H S H b R)
BT AL s B 6 T LUK FHEE (Mg) VAR (Ag) 45 (A1) JER-41 (A1-Li) 45 (Ca) JEE-H
(Mg—In) VB4R (Mg-Ag) & Bl & &L eI M EEHE

[0034] I ALHIX 3 AHLKNIEA T AE 5 X 5 UL K BHAR6 1A HLA RHZ AT DL i F
G R IR AT BN VR IR 4% TP 22 b JH, FFEA A RHE 4 & 2 mT LA
NEPUNYF BIKS TG, U NS .

[0035]  DLR, XA LR IGEAAT AN 4R

[0036]  HLKY B, K 2 AU TADF M RME N Yokl e JeA7AE — & [k B , 51 4 i -F TADF A4 AL A7 7
o> T WA R R AR A S B BUR e e il %8 , A4l [F IS B T TADFAT R = H A5 g
Rmm H=EmESETAaK, SRR K eSS sk, K28 op el B Ak
FEERTTRIRE 5, S T 5 AE RO R AL 3 AN, B 51 T s R P 5 (R ROR R %,
TR E TR .

[0037] A5 % b, AR BA (19 B ' 2 A48 F2 AR ) DL B LR 28 46 Ak A 3R % Y M K
TR A FAGE A LEIR 5 G ARL ; =AM ) 1) B 28 BB K T LR B G Ak A IR e )
[ B B AN RE L, BRI = AR K T LR B HE AL LB IR AR = B A RELL
[0038] 7 BH (¥ F A A KL N TADEAL R, 1% 32 AR AT LS W SR 5 B, 8 ) i 46
IR, A = ST AN R E ST R ARG

[0039] 7% B SLAR B TADE AT R E N G & Ot , T 3E4R BITADF 731 22 1 1f 0% 7 NIl
gEH, R S MR o FE LR BUTADF 23 F-H , ANFL J 7 (1 LR SR A F S 80T 4 T HIHOMO 5
LUMOYEAN [ JE -7 - A7 A5 %5 2 [A) B F 43 B8, B S i AU /D » i3 10 5 B0 4R R TADF ) B 2 25
= HEAMBEHARZIR AN, R ILHR B TADF A RLRE W% A2 I 1m) ZR ) Bk o B A b, A i B ) 3
PRIITADFI PR S A = S BE S 2 2/ 210, 3eV, REME B IR S B 4T I &
() B o R ISF , JRHR T TADF 431 i /A7 5 BH S5 0 45 R 3 [ R 52 (R S [, [ % L3R U TADF 43
TN AT RS TS , Fa e A

[0040]  {EA B f , AL R TADF ) 5 85 25 B8 20K T L IR U TADF i) B0 55 A5 e 2, £ AR
FITADF ) = S A RE K T ILIR M TADR ) = A RE L, NI, 745 WL BUR e B 1632 B
WOR G » T BARM R S OGRS e P RL, EAARM R = B AT S BOE 2 E R R
) B EE S, B 5 B R A A AR 1) B B S A% 3 45 JE R U TADF /) B B4, 177 JL R B TADF (1)
“ESETHESRAER R EBRE A S RES, RAE I BRI E AL &
—HEEAREMSE T R A BT T AU BUROESRAEI RRCE s [FIE, BT AR R
REASNE H B =B AW T RO R ES A RN T A kL 53R B Yk 2 [A] i Dex ter
REEAL 1, 80 T Foster At EALBIIRE , I AR BH RE 05 288 A% = S5 S T IO MR B, 3k i

11



CN 109244258 B W OB P 4/26 T

filri 1 iR R rol 1-of £ B ™ E 1) 1) L, A5 R 385 1A ML BUROBas A e e vERe
[0041]  534b, A WK F LR AL TADFAE 4kl iZ 3L 4R TADF 73 1 N &8 AN A7 A2 W i 1) 73
TP T RS R 7 IR L RE S SRAS R A I R e 61
[0042] A BE S E MUK G )ZE B RBEAT T G038, (ETADFAE A AR+ R HEL JL 4R B TADF,
ARSI A U BUR OB a1 1 25 i PR ARIR I L A8 Ao, SEX Tl B A -+ B
3 s
[0043] 8 T ik — DR ARSI B R Uik FARM RHER MU G JZH 1 &5 LA Twt %6 -
99wt %6 5 HARM BIF A AL IR FE A RHE A LA G Z H ) o B R0 . 1wt %6 -50wt % .
[0044]  gE—Dth, FIRRYILHRA HIE L AER M R A X (1] Bos i &5 44 -

M2
[0045] A{)l(—M1 ]

a A [1]

[0046]  Jrp, XHSZ I E B P.P=0.P=S.SiRiH ] —Fh: Riik H A B E R B
C1—Caol1I 132  BAR BEA AR 1 Co—Cao ) 75 2 AR B AR HUAR K Ca—Cao I 2% 75 25 5 Adk 5 B Bk
A HUAR I Co—Cao i) 5 J L BUAR B A BUAR P Ca—Cao i) 2% 75 3 L B AR B AR BRI Co—Col) 55 3 5
F s MURIM 8- 1 57 (49 34 1 H AR B R B R C1-Cae R e 225  BUA R B o BUAR ) Co—Cao ) 75 2
HAR Bl R BUAR F Ca—Caoff) 44 75 J2 - BAR B AR BUAR I Co—Cao ) 4% 75 L 23 s HHAT A XA M M
Z D SNBSS B TR A FEX  a g 1-1 200 B850 s 24 o I [ A7 7R BUAR L B, B AR 3 4y
SRS 3% 2R B IE L C1-CLOM B d  Co—Co 4 35  C1—Co ) Jog S8 25 B AR A X e 8.3 L C6—Cao
[ 75 5 L Ca—Caol) 2 7 HH 1) — FPERL 2 F
[0047] AT DABRARIK) S , 24X ST 03 F P=0.P=SI, P4 BIM AIMZI4E 42 s 24Xk [ SR, Si
43 FIMEAIMZ 4
[0048] T oA , E (1] M &5 M, a XM M2 AT DA BT () e %, B XM
M2FRYBEAS B 76 o] LA [E] BRANIE] , A4 B8 0 b (MY M2 ] DA [E) BRAN IR o 9 HL, R4S & B 1) 4t
PRIITADF 1, /07 — AN I A AR I X A MY M2e () 2 /0 = AN R R BT IR 3 A 3R X
[0049]  j3E— 20, fEA K B 3 (1] Frs i JEHR B TADE A, AHAT XA M MPHR ) = /N2
TP RIE TS IO ; 445 7% H BLP.S1.0.S N SeH I #H Flr o
[0050]  FLAfcHh, FHABMIXAM AT EEBE LA PIAN A4 BT 1 7S J03R , AHARIKIX A MR B2
BN RE TS TOEN, KA X M MR B i S A P 24 5 T I 7S T0 R
[0051]  mJDAERMEMNIE , %S G B — AN 245 72k 5 TX, BERAR AT DUONBLPL ST, —
Z 5 T 1 04SN Se T —Flr, 4 24 5 7 NE , B FNJE T8 =40, BN R 7B T 545UR
TFIEEA k] UL b B AR & B2, BRI R EE i 26 B2 Cr—Corolf) e 2 Bl Jot 226
Co—Co ) Jfi 22 B A5 225 | C1—Co 1 e S i B 4R ot 4256 L Co—Cao Y 7 26 L Ca—Cao I 2% 75 FE R I —
Pl 2
[0052]  VEARIER T 5, A K BHIE R 7 T 8 8200-2000 1 JL4R B TADF AT BHE R e k), JR
PRIAE T 45 FE AR BUTADF AT R 433 K, 78 SE bR AR B i A I T 2885
[0053] RS Ay—Fpsz Bl 5 3K, o] DL ¥ allR i o 1-6 1 B4k, B 4% & BH 1) 3L 4R BY TADF v] LA
AFE1-6E A ANXM MM BTG, S LR TADF 43 1 B I 2 1 .

12



CN 109244258 B i';ﬁ HH :F; 5/26 71

[0054]  fledcith , A WY ) LR TADE AL RL AT BLEAT T iRl 5 (F-1) - (F-29) 2 — s 4h
1

[0055]

13



CN 109244258 B W OB P 6/26 T

[0056]

F-26 F-27 F-28 F-29

[0057] Ry H M S7 ik H & 15 2 UL L Ci—Croff B3 L Co—Colf 45 3k . C1—Co ) o8 S8 I B At
AR SEIE L Co—Caol ) 75 52 C3—Caolf 42 05 2 HH 1) — Pl 2 Fi 5

[0058]  YJhAZHJi%EHO0.S.Se.

[0059]  flidhh , AR B ILHR T HE AL IEIR R A RN A DL R 452 — I &9 :

o ooy R
@E@i@ c:tzﬁ;@@‘ z:t IEL 0 ngiggk

14



7/26 T

B B

i

CN 109244258 B

15



CN 109244258 B

[0062]




CN 109244258 B W OB P 9/26 Tl

E’gﬂ:[;[ ms/ 1 QW‘[ELB’@ | I
& g 2 o SO0 0L
CENS T R0y 4Oy

M-69 M-70 M-71

[0064] A5 B (A L AR A RETADE 9t 4 25 i 1 2k LRI S2 v 2L BT AL &, Herpr, 25 1
B[ AN 32 3k [ ] DA EL BB A, i n] DUIE I La—Lmfrm (3 2L B 4%

@ ¢ - ¢¢@f’

* * b N
[0065] U | _ NI/ S, S, S,
Lh Li Li o
S
N,

ek

Lm
[0066]  #ARF 4 HL TR IERAL i s e XER3Z L 1 ZE BT R Lo
[0067]  Jrfr, 25 H - (4] 60 475 MR s 5 Ly W 10 | Wiy R R Mg IO R R I | — R fi e L =
IR g R Y R Wy R B ) /D — s R/ B, 32 R R A LA = A | B | N | e
S W W e W T | R VBRI B B LR ke s 2 b —

[0063]

Pl
[0068]  t— D, 25 M ¥ L% H LA R 22— FhIE ]
N T~ (0]
- | | R (XS R S
o= Q‘@)\/ Q: AL =Sy
l0os9] RSN Y CNJ\/
D1 D2 D3 D4

17



CN 109244258 B W OB P 10/26 71

R
o0 oo B
/;‘ N /
. N = = R == il Q =
H
D5 D6 i e
R N
| ~ & 26 1 [
J \,) o R G .\"; ~Noa
N N N‘&\__/ = R/l/ | P‘H‘“R
N .
D9 D10 D11

[0070]

D17
[0071]  F/8%, 52t T B DL R 2 /b —Fk ] -




CN 109244258 B W OB P 11/26 71

N ~rN o) 0P
Cle~ Clg- oL
A1 A12 0 A13 O A4 A15
o, Q.. of af &
[0073] h'.,:}—@” ﬁ-ns’s_@w ﬁ.:* O N'N)_QW /@is ®
A16 A17 A18 A19 A20
N
Ris R RONGR QG
ol

A21 A22 A23

[0074]  HAfRh, v 1 B 5 Sl EARATRHE) S A 1) Bk, DAL RS 5 = H SR E <
0. 3eVETADFAA BHEDN EARFTRL  fLidesth , A B T ARFT R TADE u] LU BAT R R 452 —
It &4

[0075]

19



CN 109244258 B 12/26 H1

20



CN 109244258 B i';ﬁ HH :F; 13/26 11

-0y (I?@@CHI) @ §%§

T-51 T-52

[0077]




CN 109244258 B 14/26 71

)

v
ZRES
T-69

NC, CN

.
% @ %‘?“g a8

@@ ed %é
”ﬁ%‘ oS T

%(?@;@ 5 @?@‘ @@1}@ :EEJ

[0079]  AKIRSH KL, XA K BH I 25 B H X 3 EE?%%EM&W&&E%N@ 35’7‘(4#
X 3L T BHAR G ALK B A 8] 22 AR Fai [X 3 0] DL B 2 85 0 1) 25 X AL = (HTL) , £
iR &/ —MUEMN R 2SR ZE RS A 2 &Y BB R 2 R - 2 R X
W3R LU BT TGENE HIL) (27U 52 HTL) B TRE 442 (EBL) i 20— 2 2
R4

[0080] 7= 744 X 3MFI A KL (BLFEHIL JHTLEA ZEBL) AT LA iE H (H AR Bk # A7 4= 4
CuPc. %Eﬁ%éé.\%dﬁ—%ﬁﬁ%%%ﬂﬂﬁ%éé%ﬁn KR O RN/ T Z fe B 2R R (Pani/
DBSA) B (3,4~ 4 ¥ —5MEWy) /3R (4-K L IR ig #h) (PEDOT/PSS)\%%%KH;?'/%H@&%@&
(Pam/CSA> RN/ B (A-FE L IERETR E) (Pani/PSS) I BTN .«
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[0081]  Hirfr, 35 F BT A= 0 HIHT- 1 BEHT-34 7R (KA & 1 - 45 25 7B R X 3 R
75 HERT A, AT LA A HT -1 22HT- 34)3)?TE’MJ¢/\%E’J GEEA U
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HT-15 HT-16 HT-17

5O o Y v
Yo O g & 5359
5 3

N
HT-19 = HT-ZD HT-21 HT-22

9

5@

HT-34

[0084] 7=y N EAL T FHAR2 A2 7L E 2 18] o 25 SR N BT DL B — AL S A K, 1
ATLLE Z AL B A A B, 25 7GR N E AT LR A FIRHT-1 2 HT-341 — Fhal 2 Fiib &
WY, B0 K N IRHT L -HI3H [ — Fh 2 R4k &40 s tH AT LASR FIHT -1 22 HT-34 ) — Fhal £ Ff
&Y 24 F IRAT1-HI3 [ — Fiak 22 Fiik &40 .
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| N
F F =
[0085] E8l
F F N=— y—=N
| =N N=
NC”  CN \,
Hi-1 HI-3

[o086]  HLF X 5] LRI Z LI &5 )2 ETL) , B R &6 — M & n 52
T ERZMSH Z AR ZE TR E B AR X 5t DU FENE
(EIL) L TAE%)2 (ETL) 2 /CBH 42 (HBL) FR i 20— R £ 24504

[0087] AR EHM—J7 10, & E A BT Lk 3 EAFR T-BLUF Br ' 5 ET-1 2 ET-57
[ —Fhal Z M E 4G

‘ @m’* k_‘w
mr@
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[0091] OGB4 4 ks v DL AR AL T 7% 1 2 S ARG Z [al B o T EN 2 BT
TENER AR EAR T LN 23— Rl 2 R 445 .

[0092]  LiQ,LiF,NaCl,CsF,Li20,Cs2C03,Ba0,Na,Li,Cas

[0093] 13 % JZ HA) J& E AT AR PR A Q008K 1 T 4 S 1) O B L o

[0094] A Wi R AT WL BUR e de A 1 il 25 53k, LT UON B B, B AE AR L B
IR GURRBHRRL 2 25 AR X 3 A LR 624 AR M X 5 BAMKG , SR G 33  JHorp, 7Rl 4%
BHURICIZART 38 E AR RHE A LR T TADF M IR S [ 2245 (10 VA R WL G 24
[0095]  HARM, A% BN A LR B A F il 5 A B s LT AP IR

[0096] 1 HFIRAT 1 HAR ALK 30 T ARCAE 7oy P R 77 o 75 A B, A 25 B /K b bt , £
PRI = 2, T 88 5 Y ) v S I M R VR U PR B R B A 58 AR LR, R AN A R
e, I FMIKRE FH 12 7 A& 3R i

[0097] 2 4 LR AT BHAR AU BEIBA B T 5 5 A A 21 X 10 °~9 X 10 °Pa, £ LIk
PR Z I | L2 28 2 S E N R S 28 0. 1-0. 5nm/s 5

[0098] 3. EZTIENZZ EHZE RS )= , 25808 % N0.1-0.5nm/s,
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[0099] 4 FEZ AL H)Z < bR 2RI RO  KOGE AFE AR R I SL IR B TADF
Jukl, B 2 P L 28 09 73 T EARMORE I 28 B T 3 AL R ) 7 B A ekl ik B Tk
B =L s

[0100] 5 FEFHLKIGEZ EEA AR H T Z Ak, 8 E 2 90.1-0. 5nm/
S

[0101] 6. 7EH TAL%i)Z £ LL0. 1-0. 5nm/s BL ¥ ZRHELIFAE N FUEN 2, BLO. 5-1nm/s
T ARPEALEAE AR HI B R o

[0102] Ak B SERt A SE th— M B R B, Ik o B A FE an BRIt i EUk
Tt o 1% W 2% B BARTT DUNOLED B /s 28 55 o 2 2F , DA S AFE % W7 28 AR ) FE AR L 250 he
FAML T PR N ST B WoR DhRe 0 7 it B 3 iz Won e B 5 FIR AN EUR
AR T I BRI A B AAR A, FEEA BB IR

[0103]  DLFid ik B A& St 451 %) 4% & B A WL BOR g db AT it — 2B - A

[0104]  SEjifs)1

[01058] ARSIt gl 2R AR S5 44 A «

[0106] TITO/HI-2(10nm)/HT-27 (40nm) /T-37:7wt%M-3 (30nm) /ET-53 (30nm) /LiF
(0.5nm) /Al (150nm)

[0107]  JLrp, BHARVITO: 2 SOENZ I B HI -2, — MR R D9 5-30nm , A S8 it 451 Jy
10nm; 7% 7AE 4 JE AR NHT-27, 508 & — RO 5-50nm , A8 S8 it 451 Dy 40nm s A LK 6 =) 32
AR NT-37, Gkt AR TADF A BIM-3 BB 28K B2 N Twt %6, AL OG IR R —
1-60nm, 4 SEJiti 451 4 30nm s FE 4% 4 /= A4 B NET-53, J& FE — A A 5-30nm , A SEJiti 451
30nm; L FVENJE S BHARAS R FELLF (0. 5nm) A4 & 45 (150nm) .

[0108]  F4h, EAEMEIRESE = HERRZE AEstbl LILRBI TADFAL B R EH A H =
BN ZE AEstinR LR

[0109]  SEjsifs]2

[0110] ARSIt gl 2R AF S5 44 A «

[0111]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-37:11.5wt %M-8 (30nm) /ET-53 (30nm) /LiF
(0.5nm) /Al (150nm)

[0112]  SEjifs]3

[0113] ARSIt 2R AF S5 74 A «

[0114]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-37:2.3wt %M-10/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0115]  SEjifsl4

[0116] ARSI 2R S5 7 A «

[0117]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-16: 21wt %M-24/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0118]  SEjsifs]5

[0119] ARSIt 2R S5 8 A «

[0120]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-16:0.2wt %M-28/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)
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[0121] st il6

[0122] A St 5] S A 254 -

[0123]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-16:17wt %M-44/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0124] st 517

[0125] RS fg i) a1k S5 4 «

[0126]  TTO/HI-2 (10nm) /HT-27 (40nm) /T-9:32wt %M-54/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0127] St 8

[0128] A S it 5l ) #4254 A -

[0129]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-9:40wt %M-56/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0130] st 419

[0131] ARSIt 5l i) A 25 4 A -

[0132]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-9: 46wt %M-58/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0133]  =Zjfifs]10

[0134] A St 5l ) e AH 25 44 A -

[0135]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-17:7wt%M-16/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0136]  =Zjfifs)11

[0137] RS S8R S5 9 «

[0138] ITO/HI-2 (10nm) /HT-27 (40nm) /T-25: 13wt %M-20/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0139]  =Zjfifs]12

[0140] A< S it 51l ) S A 25 44 A -

[0141]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-26: 15wt %M-28/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0142] =y fs)13

[0143] A St 5] S AH 254 A -

[0144]  TTO/HI-2 (10nm) /HT-27 (40nm) /T-28:8wt%M-54/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0145]  sizjifuf|14

[0146] A< SJiti 51l F) S A 25 44 A -

[0147]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-32:9wt %M-56/ET-53 (30nm) /LiF (0.5nm) /Al
(150nm)

[0148]  =Zjfif5]15

[0149]1 A St 5l ) S A 25 4 A -

[0150]  ITO/HI-2 (10nm) /HT-27 (40nm) /T-69: 10wt %M-66/ET-53 (30nm) /LiF (0.5nm) /Al
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(150nm)
[0151]
[0152]
[0153]
(150nm)
[0154]
[0155]
[0156]
(150nm)
[0157]
[0158]
[0159]
(150nm)
[0160]
[0161]
[0162]
(150nm)
[0163]

[0164]

[0165]
[0166]
[0167]
(150nm)
[0168]
[0169]
[0170]
(150nm)
[0171]

[0172]

[0173]
[0174]
[0175]

SE it 5116
S 9 ) A 45 KA A
ITO/HI-2 (10nm) /HT-27 (40nm) /T-81: 6wt %M-71/ET-53 (30nm) /LiF (0.5nm) /Al

X EE A1
ARSI ) 2 A A A -
ITO/HI-2 (10nm) /HT-27 (40nm) /T-9:52wt %M-71/ET-53 (30nm) /LiF (0.5nm) /Al

X 12
AR S AT 2 A A A -
ITO/HI-2 (10nm) /HT-27 (40nm) /T-9: 70wt %M-71/ET-53 (30nm) /LiF (0. 5nm) /Al

X L 513
AN B 2825 RN -
ITO/HI-2 (10nm) /HT-27 (40nm) /W-1: 15wt % T-37/ET-53 (30nm) /LiF (0.5nm) /Al

Horp W18 00N Fros 4ty -

OEESWE
XF EE 45114 "

XL B 2825 RN -
ITO/HI-2 (10nm) /HT-27 (40nm) /W-1: 15wt %M-8/ET-53 (30nm) /LiF (0.5nm) /Al

XFEE 515

KT B 2825 RN -
ITO/HI-2 (10nm) /HT-27 (40nm) /W-2: 15wt % T-16/ET-53 (30nm) /LiF (0.5nm) /Al

Horp W28 00R Frs a4 -

W-2
X L 516
AT B AP A 25 4

ITO/HI-2 (10nm) /HT-27 (40nm) /W-2: 15wt %M-28/ET-53 (30nm) /LiF (0.5nm) /A1
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(150nm)
[0176]  XtLb 4917

[0177) A EL I S A A
[0178]  ITO/HI-2 (10nm) /HT-27 (40nm) /W-3:15wt % T-9/ET-53 (30nm) /LiF (0.5nm) /A1

(150nm)

[0179] o, W-3 94N T From 45«

[0180] & ©

W-3
[0181]1  XtLL {58

[0182]  ARXJLL B A LFE5 444
[0183]  ITO/HI-2 (10nm) /HT-27 (40nm) /W-3:15wt %M-58/ET-53 (30nm) /LiF (0.5nm) /A1

(150nm)

[0184] %1

[0185] FEARBPRHIM A Esr YR A Bsr
St 51 0.0leV 0.09eV
SE it 4512 0.0leV 0.11eV
SE it 4513 0.0leV 0.18eV
S it 14 0.26eV 0.16eV
SE it 4515 0.26eV 0.19eV
S it 516 0.26eV 0.21eV
SE it 5] 7 0.15eV 0.21eV
S it 518 0.15eV 0.14eV
S it 419 0.15eV 0.20eV
SEHtf5110 0.18eV 0.22eV
SEHt 1 1 0.11eV 0.11eV
St 12 0.20eV 0.19eV
St 13 0.17eV 0.21eV
St 514 0.10eV 0.20eV
St 515 0.20eV 0.14eV
St {5116 0.15eV 0.12eV
XFEE 1 0.15eV 0.12eV
X e 4512 0.15eV 0.12eV

[o186] {5151

[0187] 1. X HH iR i 2 1) 4% A A HLH BOR e B F (SR 1-16 X EL 41 1-8) 3B 4T I 4
RS 52 - 1) 4 15 2 28 1R A FL AL  FEUE L2 B L RO L LR RSCR L AR T RICR SRR SR PR
655 Y61 A 1T FlKeithley K 2400807 IE K KRG 25 MR , 7 Ay il i MC-6000 1k 58

31



24/26 Tl

B B

.\L

CN 109244258 B

5%

o

JE A5 A BLHE BUR G A 10 52

.
=N
Jou

2 LTOOM 75 i i n 1« 388 3 ¢ 5 AN [R] A it i

[0188]

&N

FEF% A4500cd /m* [ i [a] , BRLAE Ky

& ) 75 i BUE o« B s 2 Tk

FEU
IEA LB SO A F

J& 5 75 i 3 ok 1 £, AT HUAS 88 1R E BEOR

5000cd/m?, {731

—
=,
Jou

i

JE AT LI ]

H

/NI

REf R I*K2,

Uy

il

R A AR

[0189]

S0°0 08 %P €T el L1 LE-LoIMG 1M € [igh A fx
81 v ARG $91 T6l | L-INY 0L 6-L AR
§T (44 %6'L1 £sl L8l 1L-N%IMTS 6L T (16} 71 fx
vy s¢ %6l sl 691 1L-N%IM9 18-L 91 (46
Ly 8¢ %1l 991 $'8l 99- %0 | 69-L ST [4HEE
8¥ Ug %601 'Ll 1’61 95 IN%InG zeL 1 [ B
(44 6t %01 91 981 PS-IN%IME 8T-L €1 (4R
Vg LE %lTl 8S1 €L STINYIMG 971 (AL IS
132 Le Tl 191 9Ll 0T-IN%ME] STL 11 [ E
(42 8¢ %tTl 691 781 91-IN%MAL LI 01 [ HE
6€ LE %t 01 T8l $0T QS-IN%IMOp &L 6 [4BOE
w e %101 L3I e 9S-INYGIMOP 61 8 (46
Ly 9¢ %S'8 81 661 PC-IN%IMTE 6-L L 436
$9 LE Y% gl 1°0T GEE PH-TNYIML ] 91-L 9 (B
St 8¢ %0°8 691 181 ST-INYIMT'| 91-L S 486
0f 1€ %8'E €81 T6l BTN T 91-L b 4BE
8¢ L€ %91 7Sl 9Ll OT-NYINE T e 1 ¢ (6
143 9¢ %l Sol 86l Q-INYIMG T ] LE-1 T MBEE
1€ 9¢ %UT'L L8l o0z E-INYIML LEL 1 4BEE

%001/5 %001/5 %
/0611 Wit iR Tl _ .
AT 0005 | LT | wirgiiag | TR

[0190]

¥

32



CN 109244258 B W OB P 25/26 Bl

10
0.2
55
0.5

12

45
78
48
66
39

27.4%
18.9%
26.4%
37.8%
33.5%

13.5
16.3
15.6
12.5
13.1

[0191]

18.6
20.1
21.2
20.1

9.7

1

15wt%M-8

15wt%T-16
15wt%M-28

15wt%T-9
15wt%M-58

W-1
W-2
W-2
W-3
W

&f EAg) 4
Xt b g 5
X kA 7
%f He 4 8

% EAd) 6

[0192]  AR¥EFK2A] Al

[0193] 1. 5xFLEHI1-8AHLL , AR W P I HoR T %8, B, LKL )2 9% SE TADFAE
LM R IR TADFVE Y RHE , WL BOR G S A R 58 R RCRIRFE /I, U 58 50 A
BRI R (R A, (RIS S (0 A A I, AR AR PR B S A8 T3 b 451l 1-8 5

[0194] 2. XL A3 /5/ 7 rh LA AL 5t 58 415 B AR O £ AR AT RH B A% ST K TADF G kit A7 K
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I, e N R VR I T E, 0 T R T, tal B 22, B i XFEE 914/ 6/8 R LAAR S 5
A5 B A RE A 3R B JE 3R B TADE Gkl E 4T R G, W B R AR R B ™ B H 5 i
Bl AR I TR A, DR SR LR T TADF YL B HEAT R OGN, RE 5 A R b i

[0195] 3 ARHE St 15 1-16 5 %k HL 451 1- 255 b AT 460, A % B (1) = AR A BHEE B ALK 62 )
5 EE A 1wt %6-99wt % , LR B E AL 1B IR M RHE A ALK G E B G L R0 . 1wt %6 -
50wt %6 ], ZRAFFETR I 75 i DA S0 5 R I A AL

[0196] & J Bt B ) A2 < DA 8 St 49145 FH DA b BH 45 5 BH I B R O 2, T A0 PRl 5
& 2 WA IR 2% S ) AR B HEAT T PRGN BEE L AT P B RN R 2 B A A
SR AT DL FT IR & St 491 BT e 2B R T SR IEAT S 0, B T H A 4y B A R R AR
A7 55 () 5 4 5 171X B O B B 4, AN SR R R T 8 ) AR I 25 AR A B % S it 4 B R
T EHIEH .
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